Objective: Socioeconomic inequalities in recognising signs and symptoms of cancer may result in inequalities in timely help-seeking and subsequent prognosis of breast cancer. We explored the mediating role of symptom attribution and concern on the relationship between level of education and help-seeking for potential breast cancer symptoms.
| BACKGROUND
Expedited diagnosis provides the greatest mortality benefit in breast cancer, 1, 2 but there are well-established socioeconomic inequalities in how quickly women are diagnosed with breast cancer and their subsequent chances of survival. 3 Understanding differences in symptomatic presentation for breast cancer is considered central to reducing the number of avoidable deaths in women with lower socioeconomic status (SES). 4 This approach involves exploring the association between SES and help-seeking, as well as identifying potential psycho-social mediators of the association.
Recognition of potential cancer symptoms has been highlighted as a precursor to timely help-seeking across several studies of symptomatic presentation. 5 In parallel, evidence suggests that lower socioeconomic groups are less likely to know or recognise potential cancer symptoms. [6] [7] [8] This lower awareness can prolong symptom presentation in lower socioeconomic groups, 9 which suggests that increasing symptom knowledge and awareness among deprived women might reduce health inequalities.
Although there is evidence that lower education is associated with lower breast cancer symptom recognition, 8, 10 previous research presents a mixed view of the relationship between education and help-seeking for potential breast cancer symptoms. For example, lower education has been associated with longer help-seeking intervals, 11, 12 shorter help-seeking intervals, 10, 13, 14 and other studies have reported no association. [15] [16] [17] Potential reasons for these discrepancies include limited variation in SES, 9 inconsistent definitions of "delay" (eg, >3 months 13, 15 versus >2 weeks), 10 and small sample size. 11, 14 Further, the studies only included those who have sought or anticipate seeking medical help and either explored help-seeking actions in response to a generic symptom measure (ie, any breast changes) 10 or combined "low-risk"
and "high-risk" symptoms in the same analysis (eg, nipple changes and lump, where according to positive predictive values, experiencing a lump is related to a higher chance of breast cancer than experiencing non-lump symptoms 18 ). 11, 14, 17 Help-seeking responses to low-and high-risk symptoms may not show a uniform relationship with SES. 19 Finally, although it is assumed that factors such as knowledge mediate the relationship between SES and health behaviours (in this case, medical help-seeking), few studies address this issue by exploring the entire chain, from SES, potential mediators, to the health behaviour itself. 20 Based on our previous finding that lower education was associated with lower cancer attribution for both nipple rash and axillary lump, 8 we explored SES differences in help-seeking for unfamiliar (nipple rash) and familiar (axillary lump) breast cancer symptoms by testing the following hypotheses:
a. Higher education would be associated with higher intentions to seek help.
b. Attributing rash/axillary lump to cancer and higher symptom concern would be associated with higher intentions to seek help.
c. The association between education and help-seeking intentions would be mediated by cancer attribution and higher symptom concern.
2 | METHODS Likert scale from "not at all" to "extremely." Women were then asked "What actions would you take if you were to experience this nipple rash/lump?" (contact the GP: "definitely would," "probably would,"
| Participants
"probably wouldn't," or "definitely wouldn't"). Cancer avoidance (from the awareness and beliefs about cancer measure) 22 was assessed by asking participants their level of agreement with the statement, "I
would not want to know if I have breast cancer" on a 5-point Likert scale ranging from "strongly agree" to "strongly disagree." Vignette development has been described in depth elsewhere. Please tick all that apply."
| Statistical methods
Data were analysed by using Stata (Version 14; Stata Copr LP, College Station, Texas). Demographics, symptom attribution, and cancer avoidance were categorised as reported previously. 8 Family history was coded as "yes" if women ticked "parent/brother/sister/child," "close friend," or "other family member." For concern, women scoring 1, 2, or 3 (a little to moderately concerned) were categorised as "low concern" and women scoring 4 or 5 (quite a bit or extremely) as "concerned." Women reporting that they "probably would" or "definitely would" contact their GP were categorised as "yes" to the anticipated help-seeking question and those reporting "probably wouldn't" or "definitely wouldn't" were categorised as "no."
Associations were estimated with odds ratios (ORs) and 95% confidence intervals from logistic regressions. We decided a priori on the basis of the existing literature that age, ethnicity, marital status, history of breast cancer (family or close friend), and cancer avoidance were possible confounders. interaction between the exposure (education-level) and covariates, and if there was, we stratified the analysis by the specific covariate. 25 We used a forward stepwise approach and performed likelihood ratio tests and Akaike information criterion to select the model of best fit. 25, 26 Our previous work showed that symptom-attribution and symptom-concern were significantly associated with anticipated help-seeking. 27 We therefore used mediation analysis to ascertain if either symptom attribution and/or symptom-concern mediated the effect of education-level on symptom-help-seeking. To find out how much of the total effect of education level on GP help-seeking for the specific symptom (rash/lump) was mediated by the attribution and/or concern for the symptom (rash/lump), we first explored the associations for the individual pathways:
• Pathway 1: Exposure (education-level) and outcome (help-seeking for symptom)
• Pathway 2: Exposure and mediator (attribution and/or concern)
• 3 | RESULTS
| Participants
After excluding 39 women with a previous diagnosis of breast cancer, 961 women were included. The majority were White British (95%), married or living with a partner (62%), not working (67%), and had a close family or friend with a history of breast cancer (54%). There were more women in the 47-to 59-year-old (42%) and 60-to 69-year-old (40%) age groups than in the 70+ age group (18%). were associated with lower intentions to seek help for nipple rash than lower education. There was no association between education and help-seeking intentions for axillary lump (P > .05) ( Table 1 ). The multivariable analysis showed a significant interaction between education level and age (P < .05). Stratifying the analyses by age category ( 
| Pathway 2: Education, cancer attribution and concern
There was no association between mid education and likelihood of making a cancer attribution, but higher education was associated with being more likely to attribute a nipple rash to cancer than lower education (OR 1.76; 1.04-2.97). There was no association between higher education and concern about nipple rash, but women with mid-education were significantly less concerned about a nipple rash than women with lower education (OR 0.46; 0.23-0.78) ( Table 3) .
| Pathway 3: Cancer attribution, concern and help-seeking
Attributing nipple rash to cancer (OR 2.94, 1.72-5.01) and concern about nipple rash (OR 13.24, 5.92-29.60) were associated with increased likelihood of help-seeking (Table 4) . 
| Mediation model: Education-concern-helpseeking
We conducted binary-mediation analysis for 60-to 69-year-old women (n = 385). It showed that symptom concern significantly mediated the relationship between education level and help-seeking intentions. The proportion of the effect that was mediated by concern was 0.52. The bootstrap method confirmed full mediation as the effect of education level on help-seeking (total effect, SE = -0.24, 95% CI:
−0.39 to −0.06) was no longer significant once concern was included in the model (direct effect, SE = 0.06, 95% CI: −0.22-0.02). See
Figures S1 and S2 in the Supporting Information.
| CONCLUSIONS
This study explored the mediating role of symptom attribution and concern in the relationship between education and help-seeking intentions for potential breast cancer symptoms. Despite women from higher educational backgrounds being more likely to attribute nipple rash and axillary lump to cancer, this did not result in women from higher educational backgrounds being more likely to anticipate seeking medical help. For nipple rash, women with no formal qualifications were the most likely to anticipate contacting a GP for advice compared with women in the mid education and higher education groups, and women were equally likely, irrespective of education level, to seek medical help for an axillary lump (on average 85% said they would contact the GP).
The findings in relation to nipple rash were centred within the 60-to 69-year-old age group, and this group therefore became the key focus of analysis. The results showed that higher symptom concern among 60-to 69-year-old women explained the association between low education and increased likelihood of help-seeking, after controlling for other demographic factors including family/friend history of cancer. These results support previous research where lower education was associated with shorter help-seeking intervals, 10,13,14 but extends them by examining the full pathway and controlling for potential confounders. We also demonstrated variability by symptom type:
educational differences in help-seeking intentions were not uniform for rash and lump symptoms. These results suggest that it may not be meaningful to combine symptoms with different positive predictive values (eg, "low risk" vs "high risk" symptoms) in the same analysis.
Previous research has showed that although there were few educational differences in perceived seriousness of cancer "alarm" symptoms, there were consistent associations between low education and higher symptom concern for low-risk symptoms such as sore throat and feeling tired. 30 This discrepancy between the perceived threat of symptoms and its impact on help-seeking may be important in understanding socioeconomic inequalities. One possibility is that women from lower educational backgrounds avoid seeking help for symptoms TABLE 4 Unadjusted and adjusted odds ratios (ORs) for the association between attribution, concern and help-seeking (60-69 years old only) considered potentially indicative of cancer but are more likely to seek help for symptoms that are not considered life threatening (albeit still of concern). This suggestion is supported by research that has found educational differences in consulting the GP for low versus high impact symptoms: lower education was associated with being more likely to consult for low-impact symptoms (eg, feeling tired/run down) but less likely to consult for symptoms considered high impact (eg, coughing up blood). 31 Repercussions of patient symptom appraisal may reverberate further along the patient pathway, particularly if benign symptom attribution expressed by patients influences the GPs' interpretation of symptoms, which is critical for subsequent referral decisions in the cancer context. 32 Another explanation might be that higher fear and fatalism in people from lower SES groups impacts on help-seeking because they see it as less worthwhile to detect cancer early as it is perceived to be incurable 33 or they are more fearful of cancer and thinking about cancer causes discomfort. 34 Alternatively, the finding that lower SES is not associated with decreased likelihood of help-seeking for rash and lump suggests that inequalities' could be explained by differences beyond those examined in the present study and further along the patient pathway. Previous evidence suggests that there are a vast array of factors including patient factors (comorbidity and treatment adherence) and healthcare system factors (eg, timeliness of treatment) that may impact on inequalities in breast cancer. 35, 36 For example, lower socioeconomic groups are more likely to have multiple health conditions, and multiple health conditions are associated with higher consultation rates. 37, 38 Comorbidities may in turn lead to delays in diagnosis where the management of the existing condition is considered by the patient (and/ or doctor) as more important than the new symptom. 39 
| Study limitations
The main limitation of this study is the use of anticipated help-seeking as an outcome measure. However, research in community samples asking people about 'real-life' symptoms showed similar associations (albeit not in a formal mediation as the focus was not on educational differences). In our previous study of people experiencing cancer symptoms in daily life, lower education was associated with help-seeking, but this relationship was no longer significant when factors such as symptom concern and cancer attribution were controlled for in the analysis. 27 Due to the cross-sectional design, it is not possible to be definitive about the direction of associations. The statistical methods in this paper resulted in a focus on significant associations, but it is also important to recognise the importance of the nonsignificant associations. For example, the vast majority of women, across educational groups, anticipated that they would seek help for an armpit lump, whilst there was much more variability for nipple rash (as a lesser known symptom of breast cancer).
| Clinical implications and conclusion
This study explored a number of potential antecedents of help-seeking intentions for breast cancer symptoms, taking into account education level, age, and potential mediators such as cancer attribution and symptom concern. Lower symptom recognition was not associated with socioeconomic inequalities in help-seeking for potential breast cancer symptoms. Raising awareness of signs and symptoms of breast cancer alone is unlikely to resolve survival differences in women diagnosed with breast cancer, and researchers need to be proactive in understanding a broader array of bio-psycho-social factors (eg, comorbidities and healthcare system factors) across the cancer care pathway to reduce inequalities in breast cancer outcomes.
